Topographic antigenic determinants on cytochrome c. Immunoadsorbent separation of the rabbit antibody populations directed against horse cytochrome.
Seven populations of site-specific antibodies were isolated from each of three sera of rabbits immunized against glutaraldehyde-polymerized horse cytochrome c. The antibodies were separated using an immunoadsorption scheme which employed the following cytochromes c: horse, beef, guanaco, rabbit, mouse testicular, pigeon, and the cyanogen-bromide cleaved fragment of the rabbit protein containing residues 1 to 65. The monovalent, antigen-binding fragments of the antibodies (Fab') gave 1:1 stoichiometries with native horse cytochrome c in fluorescence quenching assays. Cross-reactivities with heterologous cytochromes c using fluorescence quenching and a modified Farr assay demonstrated that the antigenic determinants are situated around residues 44, 60, and 89/92, four of the six amino acid sequence positions where horse and rabbit cytochromes c differ. The remaining two differences occur at residues 47 and 62. The apparent lack of immunogenicity of these two substitutions may result from the presence of the more immunogenic residues 44 and 60 nearby. Of the seven antibody populations isolated, four were shown to bind in the region of residues 89 and 92. Since several cytochromes c have amino acid sequence differences from the horse protein at either of these two residue positions, it was possible to fractionate the antibodies directed against this complex site on the basis of subtle specificity differences between them. Two antibody populations bind in the region of residue 44. One of these is specific for proline at that position, while the other antibody population also binds to cytochrome c containing glutamic acid at position 44. The remaining antibody population binds in the region of the lysine residue at position 60. Each of the seven site-specific antibody populations binds effectively to any cytochrome c having a suitable amino acid sequence in the antigenic determinant regardless of any residue differences from the immunogen outside of that area. It was also demonstrated that these seven antibody populations represent the totality of the antibodies elicited in rabbits against horse cytochrome c, since the immunoadsorbants bound all the antibodies specific for the native protein. Furthermore, the rabbit antisera contained no other antibody population that could bind to the conformationally disturbed, cyanogen bromide-cleaved fragment of horse cytochrome c containing residues 1 to 65, making it appear that there were no antibodies elicited against a "processed" form of cytochrome c.